India, Ireland and Israel have experienced a high growth in the software industry especially during the 1990s. This paper aims to analyze the role of multinational corporations (MNCs) in the development of the software industry in these countries. The study is centred on software production and IT-related services -software development, chip design and electronic devices design, computer and Internet services such as web design and maintenance, and call centres. The empirical analysis leads to two final conclusions. First, it shows that the evolution of software activities and the role of MNCs vary considerably across these three countries. The main differences concern the time of entry of MNCs relative to domestic firms and the type of activities conducted by MNCs, which appear to reflect different regional comparative advantages. The second final conclusion is that the overall impact of MNCs on the development of the domestic software industry in the three examples analysed is quite controversial. Ireland is the only case where many MNCs entered before the domestic industry started and contributed on various grounds to its emergence, mainly as customers and sources of competencies. In Israel and India, the positive effects of MNCs on domestic firms, such as reputation, access to capital and managerial capabilities, have become apparent only in recent years. This suggests that analysts of MNCs' linkages and policy makers in emerging regions should devote attention to MNCs' entry timing in new industries.
L L E E M M Laboratory of Economics and Management Sant'Anna School of Advanced Studies
Introduction
This paper analyzes the role of multinational corporations (MNCs) in the development of the software i ndustry in India, Ireland and Israel. Our study is centred on software production and ITrelated services -software development, chip design and electronic devices design, computer and
Internet services such as web design and maintenance, and call centres.
Ireland, Israel and India have experienced a high growth in the software industry especially during the 1990s. Software revenues reached $9.3bn in Ireland and $8.3bn in India in 2000. In Israel the software industry has reached a similar size (about $4.2bn in 2001) (NASSCOM, 2002; NSD, 2002; IASH, 2002) . Much of software growth in these countries is accounted for by exports, which represent about 75% of Indian's total sales and about 84% of Irish sales (NASSCOM; 2002, and NSD, 2002) . Similarly, exports represented about 73% of Israeli software sales (IASH, 2002) .
These countries have benefited from historical linkages with the US and the UK which have been reinforced by the communities of expatriates working for lead ICT producers or big users such as financial institutions. These linkages have promoted the inflows of capital, ideas, business models, and technologies.
In particular, compared to other regions, these countries have been particularly successful in attracting foreign firms, which account for a significant share of national software activities, especially in India and Ireland.
In the case of Israel and Ireland the local governments have introduced various incentives to attract the location of MNCs. One reason for such policies is that MNCs are viewed as a channel through which technologies and business practices from abroad can be transferred to the economies of emerging countries.
The economic theory has highlighted several potential effects of MNCs for the host economies.
Building upon H irschman's seminal contribution (1958) , recent works have pointed out both positive externalities associated with people mobility, demonstration effects or knowledge spillovers and negative competition effects -MNCs may attract demand away from domestic firms and compete with them in the local labour market ( e.g., Rodriguez-Clare, 1996; Markusen and Venables, 1999) . But the empirical evidence has not reached any clear-cut conclusions as to which are the benefits of MNCs, the conditions that promote the absorption of knowledge spillovers produced by MNCs and the implications for public policies. 1 This paper examines the evolution of MNCs activities over time and their linkages with domestic software firms. Our main question is about the contribution of MNCs to the evolution of the local software industry and precisely we ask whether MNCs represent the engine of software growth in these countries or whether they have entered attracted by the formation of new software clusters. To answer this question we analyse the role of MNCs by taking into account two different visions of industry evolution. According to the first vision, the formation of high tech clusters like Silicon
Valley is explained by Marshallian geographical externalities and the formation of social networks (Saxenian, 1994; Porter, 1998) . In line with this view, which can be defined as the distributed model of industry growth, industrial clusters are "organized around the region and (their) professional and technical networks rather than around an individual firm." (Saxenian, 1994:30) .
The localized accumulation of technical knowledge represents the critical source of entrepreneurship and growth: "this localized accumulation of technical knowledge enhanced the viability of Silicon Valley start-ups and reinforced a shared technical culture" (ibid.: 37) 2 . Looking at the formation of our software clusters with this model in mind, MNCs do not represent the engine of growth since they enter to take advantage of the geographic proximity with firms and institutions that are already there. However, MNCs may generate externalities through various types of linkages with domestic firms -e.g., people mobility, knowledge exchange between employees and subcontracting.
A different hypothesis about new industrial clusters formation is centred on the role of large organizations (like MNCs), which represent the key source of knowledge and industry agglomeration. In this pattern of industry evolution, which we refer to as corporate competence & inheritance model, the engine of industry agglomeration is the knowledge stock of early successful entrants which is transferred to other firms primarily through spin-offs, rather than the knowledge embedded in the regional network ("successful incumbent firms can be powerful incubators of significant later entrants", Klepper, 2001: 34) . In the case of Silicon Valley, for example, this model highlights the role played by Fairchild Semiconductors and its very large number of spinoffs as the engine of entrepreneurship and industry growth rather than the local professional network. In this view, MNCs represent the natural engine of growth for new clusters.
With these hypotheses in mind, our analysis addresses the following issues in a comparative perspective:
• what is the role played by MNCs in the development of the software industry in these countries? Did MNCs enter at the early stages of formation of the local software industry and 1 See, for instance, Caves (1974) ; Lall (1978) ; Young, Hood and Peters (1994) ; Coe (1997) ; Fellstein (1997); Barry and Bradle y (1997) ; Aitken and Harrison (1999) ; Gorg and Strobl (2002) . 2 It is worth to note that Saxenian (1994) recognizes the importance of large firms like Fairchild Semiconductor Corporation "as an important managerial training ground" for the Silicon Valley. However, in her view the engine of entrepreneurship and industry growth is the regional network rather than the single firm.
placed the building blocks of this industry or did they enter at later stages, when a domestic The paper is organized as follows. Section 2 illustrates different patterns of entry strategies and compares software activities conducted by MNCs in the three countries in historical perspective.
Section 3 analyses different types of linkages between MNCs and indigenous software companies.
Section 4 summarizes the main benefits of MNCs involvement in the local economies for domestic software firms while Section 5 concludes the paper.
MNCs and the evolution of the software industry
The main issue explored in this Section is whether MNCs entered before or in parallel with the growth of a domestic software industry. We also examine the activities that they conduct in the sample countries and the division of labour with local firms.
The analysis starts addressing the entry of MNCs and the evolution of their local activities over time. The differences in historical background and market size across the three countries analysed suggests to look first at the role of MNCs in each country.
The analysis is centred on MNCs operating in the ICT sectors, including software. However, the role of some non-ICT MNCs (e.g. banks and general consulting companies) is also illustrated especially in the case of India.
India
In India the domestic software industry begun to develop in parallel with the entry of few MNCs.
Some MNC which entered the first stages of development of this industry in the 1980s have influenced the strategy and business models of early domestic entrants.
The relationship between MNCs and the Indian software industry is marked by two major events. represented an important learning ground for d omestic firms. Over time several domestic firms adopted a business model based on the supply of software professionals who worked on the customer premises on a temporary basis (on-site servicing). The pricing system centred on time and material billing was part of this business model .
The entry of Citibank and Texas Instruments (TI) by mid-1980s marked another important change in the evolution of the domestic software industry. Citibank Overseas Software Ltd. (COSL) probably represents the first example of offshore business processing outsourcing (BPO) in India.
COSL aimed at the digitisation of Citibank's worldwide back office operations starting from those located in India (Athreye, 2002 TI's business model, centred on the use of a powerful communication facility and high end offshore R&D activities carried out on a global scale for the rest of the corporation, provided an important demonstration effect to domestic firms like TCS, Infosys and Wipro. These firms, located in the same metropolitan area, have imitated this model and today most of their services are offered on an offshore basis rather than on-site (Patibandla and Petersen, 2002) .
The successful experiences of TI and COSL in India gave also a demonstration effect to other foreign ICT firms which during the 1980s and, especially, the 1990s established offshore development centres in Bangalore and other Indian locations. The first generation of MNCs that entered during the 1980s have not enjoyed significant government incentives. The Indian government has introduced measures addressing specifically software exports and inward foreign investments (relief from import duties on hardware and software, tax exemption for income arising from export, and tax vacancies for firms operating in technology parks and software export zones) only during the 1990s. 3 The main factors that attracted MNCs in this country then have been the large pool of skilled (and English-speaking) labour force and, to a lesser extent, the domestic market. More recently, the proximity to other Far East markets have also contributed to attract some MNCs.
Today in India the domestic and multinational software firms employ over 500,000 people. Besides TI, an interesting case of high-end R&D is represented by the Adobe's R&D centre in Noida which developed a new version of Acrobat Reader for handheld devices, by carrying out autonomously all development stages, from the conception of the idea to final production. Its engineers have filed 15 worldwide patent applications related to several Adobe' products like PocketPC, Pagemaker and Photo Deluxe 7 (Patibandla and Petersen, 2002 reports, ABB India has recently assigned IBM India the task of managing the IT network of its local units. This example shows clearly that global IT solutions providers such as IBM Global Services are trying to become first-tier suppliers in global projects by shifting most of their facilities to India (Forrester, 2001 ). If they succeed many domestic firms would be relegated to a second-tier position.
Even if the majority of MNCs have been late in committing resources to India, in the near future the relationship between MNCs and large firms such as Wipro, Infosys and TCS could be mixed: on the one hand, MNCs are likely to continue to cooperate with these firms to have access their large scale resources. On the other hand, domestic companies are establishing their own international brands and therefore tend to become strong competitors of MNCs like IBM Global Service, Deloitte
Consulting, EDS and Accenture. In this respect, the comparative advantage of the largest Indian software firms is represented by development costs and an effective management of BPO service, while the comparative advantage of MNCs lays in their reputation and visibility in the international markets.
Ireland
Several MNCs operating in the ICT industries have entered Ireland before a domestic industry started to grow. The main factors that have attracted MNCs in Ireland are represented by the high fiscal incentives, a considerable pool of skilled people with low opportunity costs and the proximity with the EU market (Arora, Gambardella and Torrisi, 2001) .
In the period between the 1970s and early 1980s there was a first wave of foreign computer and telecommunication equipment manufacturers which started to establish their operations in Ireland such as Digital, Amdhal, Ericsson, Apple and Wang. The operations of these firms were primarily focused on sub-assembly and packaging of mass market products, such as minicomputers and peripherals. Key components were imported from abroad while end products and intermediate goods were exported to foreign distributors. In this period software activities in Ireland were still very limited and MNCs outsourced low value added activities -e.g. software manual printing, packaging and language translation services -to local suppliers (Tallon and Kraemer, 1999;  O'Riain, 1999; see Table 2 for a list of representative MNCs).
A second wave of MNCs entered the Irish market during the 1980s. Among these new entrants, the most important operations are those of IBM, Lotus, Siemens-Nixdorf, Motorola, Lucent Technologies, Microsoft, Oracle, and EDS. These firms focused on personal computers manufacturing and software packages. By the end of the 1990s Ireland became the 8th largest world exporter of computers and accounted for about one-third of all personal computers sold in Europe.
Over 40% of US FDI in European electronics since the 1980 was directed to Ireland (NSD, 1998) .
Most of these activities were then conducted by subsidiaries of MNCs that used Ireland as an export platform. These firms had limited linkages with local firms such as suppliers of manual printing, The last wave of entry of foreign firms in Ireland occurred through the 1990s. The most notable examples of these entrants are Intel, Symantec, Novell, Corel and Sun Microsystems (Tallon and Kraemer, 1999) . These firms show a higher level of integration in the local economy as compared with earlier entrants and carried out a much larger variety of activities, including software development, on-line multilingual customer support services, localisation, customisation and 9 www.eds.com porting of legacy software to new platforms, and centralised back office operations (Hanratty, 1997) .
The domestic software industry has developed during the 1990s, even though the e arliest indigenous entries date back to the period between the 1960s and the 1970s. The first Irish firms specialised in services for the finance and the banking sectors. Given the small size of the domestic market most of these firms were forced to enter international markets rapidly and some are now part of MNCs. A case in point is Cara Software, which was first acquired by Group Bull of France and then sold to Hibernia Capital Group of the US.
During the 1980s and the early 1990s a new stream of domestic firms entered the service and software product markets. Most of these firms focused on specific niche markets such as computerbased training (CBT) software ( e.g., Financial Courseware and Courseware Interactive), telecommunication software (Baltimore Technologies, Euristix, a Baltimore's spin-off, and Vistech), finance-assurance application software (Trintech and Allfinanze, formerly FM Systems), system software and application development tools (Iona Technologies and Piercom). In the 1990s few firms that had been established before grew rapidly and reached an important share of the international markets ( e.g. Iona, Baltimore and Kindle), while many new firms entered in the industry and remained very small. By and large, domestic firms do not compete directly with MNCs in the product market. Except for few examples, such as Sun Microsystems and Motorola, the majority of R&D is probably undertaken i n the home country (Coe, 1997) . This is also due to the low corporate tax, introduced to attract MNCs, which does not stimulate the location of R&D activities in Ireland (Grimes, 2003) .
Israel
The Israeli software industry originated independently from MNCs. Most successful domestic firms were established by researchers and engineers who have served the military apparatus (the Israeli Defense Force) or worked for local universities. The public sector played a role in the formation of a domestic software industry on various grounds. A major contribution is represented by the supply of a public scientific and technological infrastructure which provided an important training ground for software engineers and entrepreneurs. This infrastructure lays at the core of the local technical and business network that has attracted MNCs (Breznitz, 2003) .
MNCs' operations were very limited until the 1990s, and they accounted for about 1 per cent of total employment in the 1980s (Felsenstein, 1997) . MNCs have established their activities in Israel to poach into the local pool of highly skilled personnel with low turnover rates and the local scientific and technological research in computing and IT security (De Fontenay and Carmel, 2001) .
Two major waves of MNCs entries can be highlighted. The first wave is made of MNCs which started their R&D operations in Israel to exploit the comparative advantage of this country in these activities (Felsenstein, 1997; Breznitz, 2003) . Motorola and IBM were the first US firms to establish a R&D facility in Israel in the 1950s. Motorola's Israeli R&D activities focus on wireless product development ( e.g. remote irrigation systems for agriculture). Motorola has been followed by IBM, whose Haifa Research Lab, the largest IBM R&D laboratory outside the US, works on medical imaging multimedia applications.
Intel is another important example of US IT firms who pioneered the establishment of R&D facilities in Israel. Intel set up a VLSI design centre in Israel in 1974 (Felsenstein, 1997 (Breznitz, 2003) .
A second wave of MNCs established their operations in Israel during the 1990s, being attracted by the local pool of talented people and the promising domestic firms. A case in point is Microsoft, which established a R&D center in Haifa in 1991 engaged in Windows and network applications.
Like some recent R&D laboratories located in India, research activities conducted by MNCs in Israel often play the role of nodes integrated in the corporate global network rather than being embedded in the local economic environment (Felsenstein, 1997;  see Table 3 for a list of MNCs). The Israeli software industry is made of over 500 firms whose cumulative sales are about $4,100 million. Over 73% of total sales are accounted for by exports (IASH, 2002) . Domestic firms specialise in telecommunication software, data security and network management software, chip design and other high-tech software products. Unlike the case of Ireland, domestic firms in Israel account for a large share of software exports -the top 10 domestic firms represent over 50% of total exports 11 . The relatively low share of MNCs probably reflects the type of activities conducted locally. As mentioned before, most MNCs carry out R&D activities which do not result in significant outflows of services while some MNCs offer their services to local customers.
A synthesis
The activities conducted by MNCs and the specialisation of domestic firms show that these countries have different comparative advantages. These differences emerge clearly when one compares the patents granted to domestic inventors of these three countries. Not only Israel shows an absolute advantage in R&D activities measured by the total number of patents granted to domestic inventors. It also shows a comparative advantage in ICT innovative activities, as demonstrated by the share of ICT patents (about 28%) relative to Ireland (15%) and India (6%). Given its comparative advantage, it is not surprising then that the number of patents granted to ICT MNCs located in Israel is larger than the number of patents granted to MNCs in Ireland and India altogether.
These differences in technological capabilities are reflected in the activities carried out by MNCs in these countries. In India most MNCs locate sales and customer support activities, low-end software development activities ( e.g., programming and testing) and BPO services for the foreign markets.
Only recently, the location of R&D activities by foreign firms has gained momentum thanks to the demonstration effects generated by the R&D laboratories of early entrants such as Texas Instruments and Hewlett-Packard. The increasing number of MNCs which locate BPO services and offshore R&D tend to compete directly with the largest domestic firms.
In Ireland the bulk of MNCs carry out low value added activities such as packaging of software products, localisation and logistics, customer sales and support for the European markets. Their activities appear to be complementary to those of domestic firms and some MNCs activities like localisation and testing are outsourced to small domestic suppliers. Most successful domestic firms specialised in products like financial and telecommunication software applications focus on niche markets and are not in direct competition with MNCs. 
Linkages with domestic firms
In order to assess more carefully the contribution of MNCs to the growth of the domestic software industry this Section examines their linkages with domestic firms. The analysis focuses on the following categories of potential linkages: i) MNCs' spin-off firms; ii) people mobility and patent citations; iii) alliances with domestic firms (e.g., joint ventures, M&As, minority stakes, strategic alliances and outsourcing agreements).
Spin-offs
A typical channel through which MNCs can transmit their knowledge is represented by spin-offs, i.e., start-ups established by former highly skilled technical or management employees. 12
Empirical studies highlight the role of MNCs as incubators of spin-off firms. A survey of 36 Irish software firms conducted in the 1990s shows that two thirds of entrepreneurs had worked with for a multinational corporation (in the IT sectors or other sectors), at least at same stage of their career, before establishing their own firm (O'Gorman et al., 1997) . Another survey of 28 Irish firms conducted in 2000 yields similar results: 50% of their founders had worked for MNCs (Arora, Gambardella and Torrisi, 2001) . A recent survey of 52 Irish software firms provides further evidence ( Table 5 and 6) of the importance of MNCs as a source of software spin-offs (Sands, 2003) . Table 5 shows the 192 founders of the surveyed firms classified according to their earlier occupations. -1981-1995 and 1996-2002. 13 The significant number of founders of domestic firms who have worked for a MNC shows the importance of MNCs in the creation and development of the Irish software industry. The share of MNCs spinoffs appears to increase over time while that of founders who had worked abroad decreases. This is probably the result of the growing importance of the local network of professionals and firms (including MNCs) as a training ground of managers and entrepreneurs. Table 7 for a list of spin-offs). business model centred on the sales of intellectual property rights, which is very different from the typical service-oriented approach adopted by many Indian software firms. 17
People mobility and patent citations
This analysis thus far clearly shows that in Ireland many new firms in the software industry have These data confirm that Israeli's local network of scientists and engineers is quite dense and rich of connections among people and firms. This is much less the case of India and Ireland, despite the geographical proximity of firms located in areas like Dublin and Bangalore.
Overall, MNCs' R&D activities appear to be quite isolated from the local network of technological activities. A case in point is Texas Instrument in India. The TI's R&D laboratory in India has been granted 75 patents in the period examined but its patents have never been cited by Indian firms.
Inter-firm alliances
Alliances with domestic firms represent another potential source of knowledge transfer and a measure of embeddedness in the local economy. 19 To this purpose, data have been collected from By contrast, in India and Israel about 25% and 27% of MNCs respectively entered the market before 1990 against 39% and 43% of domestic firms. This picture shows that in these two countries a process of indigenous growth has occurred before or in parallel with the entry of MNCs. This is in line with the evolution of the software industry discussed before. Overall about 43% of MNCs in our sample have entered these countries before 1990. This shows a long-term commitment to the local economy, which should be reflected in the linkages with domestic firms. In order to explore this issue we collected information about events that involved the sample firms during the period 1998-2002. We classified these events according to the 20 It is worth to recall that this dataset does not provide the total number of firms that have entered these markets each year since we do not know the number of firms that have exited the market before 2001. Therefore, it is not possible to estimate yearly gross and net entry rates. Total  events  India  51  13  17  21  11  59  3  124  Ireland  33  0  0  1  19  27  10  57  Israel  49  4  8  1  39  20  3  75  Total  133  17  25  23  69  106  16  256 The sample firms have not established alliances in Ireland with the exception of Microsoft (see Table 14 below). In this country several MNCs have signed contractual agreements with domestic suppliers of hardware and services ( e.g. localization, distribution and customer support) which are not included in our dataset for two main reasons. First, these agreements have limited learning opportunities for local firms. Second, many of these linkages have been established before 1998. 23 21 Joint ventures refer to the set up of a new firm while strategic alliances are non-equity alliances such as joint R&D and marketing agreements. Outsourcing agreements include dedicated development centres and other BPO activities managed by local firms in collaboration with MNCs. The category M&As include also minority stakes in domestic firms. 22 www.sap.com . An important, often overlooked contribution of MNCs to Israel software firms is that they have helped the local industry to shift its attention to more civilian applications. 23 Table 13 does not report the contractual agreements between Microsoft Ireland and 130 Microsoft Certified Partners.
However, in some cases MNCs have developed partnerships with growing Irish firms and have helped them to reach international customers. • Acquisition of TopManage in order to improve its product range to SMEs (2002) Also in Israel only few MNCs have established alliances with local firms. One of these alliances is represented by a joint development agreement on interoperability software signed by the IBM Haifa
Research Lab and Verisity in 2001. More frequently, MNCs invest in venture capital initiatives to support emerging start-ups, as in the case of Intel Capital Israel and Cisco.
The small number of alliances with domestic firms is in line with the organisation of R&D activities conducted by MNCs in Israel, which, as noted earlier, often play the role of nodes integrated in the corporate global network rather than being embedded in the local economic environment.
Many MNCs' high-end R&D laboratories, which report directly to their corporate headquarters, abroad tend to be isolated from possible interactions with domestic firms. Such strategy could coexist with a more open approach toward domestic firms within the same MNC. For example, in India the IBM Research Lab, like other MNCs' laboratories, is highly integrated into the IBM Research Division unit worldwide and has limited linkages with domestic firms, while IBM Global Services subsidiary in India has established various outsourcing links with local firms (beyond the spin-offs mentioned before). A similar dual approach in India has been adopted by MNCs such as Texas Instruments, Motorola and Oracle, which rely on few local subcontractors for short-term or less critical projects while high end R&D activities are conducted in-house (Patibandla and Petersen, 2002) . Some MNCs are particularly reluctant to outsourcing their activities for reasons such as the need to control the quality of services offered to their customers or the difficulty to coordinate different stages of the development project from different locations.
Overall, only few MNCs have established R&D cooperative agreements with domestic firms. For instance, in India Nortel Networks established non-equity joint ventures with four large domestic firms (Silicon Automation Systems, TCS, Insofys and Wipro) in the period 1989-1992 before setting up its own subsidiary in 2000. According to a recent report, most R&D conducted by Nortel in collaboration with its Indian partners focuses on development of products whose research activity has been already carried out elsewhere and adaptation of Nortel existing products for the local market; research activities on new products are limited. However, recently these collaborations have focused more on R&D and have yielded some co-patented inventions with one of the local partners (Basant et al., 2001) . Nortel has also announced the launch of a joint Wireless Centre of Excellence with Infosys. T he Centre "will provide research, development and testing" in the combination of "optical, wireless and Internet Protocol (IP) capabilities" 24 . Similarly, Cisco entered the Indian market in 1996 by establishing collaborative linkages with domestic firms (Wipro and HCL) before setting up its own R&D facilities (Patibandla and Petersen, 2002 
The contribution of MNCs to local firms: discussion
MNCs played a different role in the three countries analysed. This Section summarizes the main benefits accruing to domestic firms and answer the question whether MNCs represent the engine of agglomeration and growth of software activities in our countries by spurring the formation of domestic start-ups -a role similar to that played by early entrants in the Detroit car industry at the beginnings of the 1990s (Klepper, 2001 ) (the competence & inheritance model of growth). An alternative hypothesis is that these industries have developed independently of MNCs. It is possible that the development of a critical mass of local firms, spurred by factor endowment, public policies or historical accidents, has subsequently attracted people, key inputs and foreign firms in the cluster. This hypothesis is in line with the idea that the regional professional networks and localized knowledge flows, rather than large firms (like MNCs), represent the main source of new firms and agglomeration of activities in high tech clusters (the diffused model of industry growth) (Saxenian, 1994; Porter 1998 ).
This Section summarizes the role of MNCs in the three countries by taking into account different potential benefits for domestic firms -supply of financial capital to promising domestic start-ups, technology spillovers, access to foreign markets, and demonstration effects. The primary channels through which these benefits have materialised are spin-offs, training and people mobility, and contractual relationships with domestic suppliers/partners. The three cases examined in this paper
show different combinations of linkages between MNCs and domestic firms which, to some extent, conform to the distributed model or the competence&inheritance model of industry evolution.
Israel: MNCs in a distributed model of industry growth
The role played by MNCs in Israel appears to be in line with a model of industry development centred on the externalities generated by the local network of professionals and institutions like the Defence agencies and the excellent university research centres. (Balasubramanyam and Balasubramanyam, 2000) .
These location advantages are in line with the 'distributed model' of industry evolution, centred on the regional advantages which attract people and firms from outside. Moreover, like in Israel, the contribution of MNCs in terms of people mobility and spin-offs appears to be quite limited. Only recently the number of software engineers who leave MNCs to join smaller domestic firms appears to be on the rise while in the past most domestic firms suffered from high attrition rates, which in part resulted from the attractiveness of MNCs. exports. The Indian software industry then appears to be much more independent of MNCs as compared with its Irish counterpart.
Conclusions
This analysis leads to two final considerations. First, it shows that the evolution of software activities and the role of MNCs vary considerably across these three countries. The main differences concern the time of entry of MNCs relative to domestic firms and the type of activities conducted by MNCs, which appear to reflect different regional comparative advantages. Many The differences across these countries concern also the contribution of MNCs in terms of people mobility and spin-offs, which appears to be relatively more important in the case of Ireland. MNCs have also played a different role in terms of demonstration effects, which appear to be stronger in the case of India and Ireland compared to Israel.
MNCs in
These differences suggest that only in the case of Ireland MNCs have helped starting the process of growth by providing the domestic industry with inputs (people mobility, spinoffs and business models) and market opportunities (including linkages with foreign customers). This experience represents then a partial example of the competence&inheritance model of industrial evolution. In Israel MNCs have provided important complementary resources, like finance, marketing and managerial capabilities, to domestic firms after the regional software cluster has developed independently from the MNCs. In this case, MNCs have been attracted by a dense regional network of highly skilled professionals and domestic start-ups with expertise in security, telecom and chip largest exporters in 2000. design software. In line with the distributed model of industry evolution, the engine of domestic entrepreneurship and industry growth is represented by the regional network rather than the single firm, including MNCs. The example of India shows features of both these models.
The second final conclusion is that the overall impact of MNCs on the development of the domestic software industry in the three examples analysed is quite controversial. Ireland is the only case where many MNCs entered before the domestic industry and contributed on various grounds to its emergence. However, domestic firms on average are still small and account altogether for a tiny share of Irish software exports. In Israel and India, the positive effects of MNCs on domestic firms, such as reputation, access to capital and managerial capabilities, have become apparent only in recent years and it is too early to forecast their impact on the future growth of the domestic industry. 
This suggests that analysts of

APPENDIX
Data and methodology
We have collected firm-level data from various sources, including publicly available material such as annual reports and corporate web sites. For Irish software firms and Indian firms we obtained information from their respective national industry associations and public agencies -i.e., ISA and NSD for Ireland and NASSCOM for India. Publicly available information from the Association of Israeli software firms is more limited.
We integrated these data with information derived from Dun and Bradstreet's Who Owns Whom Linkages database (2001 edition) and from InfotrackWeb database ( Business and Company Resource Centre and Expanded Academic ASAP). The former provides information about firms located in the sample countries by sector. The following data were extracted for each firm: primary and secondary SIC code (industry) of the firm, number of employees, year of establishment, name and country of the ultimate parent company. For our purposes we selected all domestic firms operating in the software and IT services industry (SIC 737x, see Table A for the full list of sectors). We also selected all foreign firms with local subsidiaries operating in ICT sectors (including computers, telecommunications equipment and services, microelectronics). InfotrackWeb database reports articles in English from various press sources. We could gain access to detailed information about events and firms involved in each event only for the period between 1998 and 2002. (4813); other communications services (4899); radio broadcasting stations (4832) § Information Technology services: IT services (737x, excluding 7372); computer equipment and software distribution (5045); office equipment (5044); data processing schools (8243); help supply services (7363) § Software: prepackaged software (7372) § Other: business services, nec (7389); holding companies (6719); unclassified establishments (9999) Our analysis draws some information on the role of MNCs from interviews conducted in a previous project where one of the authors was involved. We had access to the reports of 64 interviews with representative firms and sector experts conducted in 
